Perimetric absolute threshold measures, employing a short wavelength and a long wavelength stimulus, yielded data suggesting there may be subgroups of dominant and recessive retinitis pigmentosa (RP), primarily differing in the relation of rod sensitivity to cone sensitivity throughout the visual field.' One group of patients, class 1, behaved as if only cones mediated detection at absolute threshold over the entire visual field; there was no evidence of rod function. A second group of patients, class 2, behaved as if rods mediated detection at absolute threshold in the extrafoveal visual field, despite threshold elevations as great as 4 log units; these results suggest concomitant loss of rod and cone sensitivity. A third group of patients, class 3, behaved as if rod sensitivity was reduced relative to cone sensitivity, thereby allowing cones to make greater contributions to detection at absolute threshold. The interpretation of the 2-colour threshold data and the subsequent identification of the RP subgroups depend on the assumption that RP patients have normal rod and/or cone spectral sensitivities.
Correspondence to Dr R. Massof Berson et al.2 measured dark-adapted spectral sensitivities at 70 superior field in 4 RP patients from one autosomal dominant pedigree and in 3 confirmed RP patients from a second pedigree, described as autosomal dominant with reduced penetrance.3 For the first group of patients spectral sensitivity curves were fitted well by the Commission Internationale de l'Eclairage (CIE) scotopic spectral visibility function. For the second group of patients spectral sensitivity curves approximated Wald' s photopic spectral visibility function. 4 Zeavin and Wald5 reported spectral sensitivity measures from one autosomal dominant RP patient recorded at 50 and 100 inferior field. The 50 data were similar to the normal scotopic spectral sensitivity curve and the 100 data resembled a normal photopic spectral sensitivity curve.
Employing reflection densitometry Ripps et al.6 found rhodopsin-shaped density difference spectra at 450 temporal retina for 3 RP patients from a single autosomal dominant pedigree. Also using reflection densitometry Alpern (personal communication) has recorded a rhodopsin-like bleach action spectrum from one RP patient at 180 temporal retina.
The results of the above-cited studies support the notion that RP patients have normal rod and and 'cone' functions for their patient appear to have sensitivity peaks in the expected spectral regions, no comparison with normal spectral sensitivity curves were made. The purpose of this paper is to report our measures of dark-adapted threshold spectral sensitivity in the peripheral retina of patients representing the previously described putative subtypes of dominant and recessive RP. 1 The results are analysed by comparisons with the Commission Internationale de l'Eclairage (CIE) standard scotopic spectral visibility function,7 Judd's modification8 of the CIE photopic spectral visibility function, and considerations of contributions from changes in preretinal media spectral transmission.
Materials and methods

SUBJECTS
Absolute threshold spectral sensitivity curves were determined for 38 patients diagnosed as having typical RP' and 3 normal volunteers. Data are reported for 14 representative cases described in Table 1 . Informed consent was obtained from each participant in the study.
APPARATUS
One channel of a multichannel Maxwellian view apparatus was employed for the spectral sensitivity measures. A 1000 watt xenon arc lamp served as the source. The arc was imaged on the entrance slit of a Spex double-grating monochromator (blazed at 500 nm) with a spectral slit width of 2 5 nm and a The subject adapted to the dark for at least 45 minutes prior to the data collection session. Absolute quently no estimates of between-session variability are available.
Results
NORMAL OBSERVERS
Absolute threshold spectral sensitivities were measured at the following field positions: 100, 300, 400, and 700 temporal and 100, 150, 300, and 400 nasal, for each of the 3 normal observers. These eccentricities were chosen to correspond with those sampled in the group of patients. The same proce- an anomaly in the spectral absorption of the rod visual pigment, (2) a change in the spectral transmission of the preretinal ocular media, and (3) a preferential reduction in rod sensitivity, thereby allowing cones to increase their contribution to threshold measures. We will consider each of these factors in analysing the RP spectral sensitivity data.
Results for 1 dominant and 4 simplex (or recessive) RP patients, who show class 2 threshold behaviour (implying concomitant losses of rod and cone sensitivity1) are illustrated in Figs. 1 to 5 , along with the normal data for the specified retinal in macular pigment density with retinal position.7
To fit the data of patient 9 ( Fig. 9 ) it was necessary to correct Judd's photopic curve for a 4-fold increase in lens density. This patient had a moderately dense (2+) posterior subcapsular cataract. For patient 10 ( Fig. 10 ) the photopic visibility function fits the long wavelength data (solid curve), but there is a second sensitivity peak in the short wavelengths. These data are surprisingly similar to Weale's9 normal peripheral spectral sensitivity functions measured on a white background. By adding the Smith and Pokorny10 B primary, corrected for the lack of macular pigment at 300 (dotted curve), we obtain a satisfactory description of the data.
Figs. 11 to 14 illustrate results for 3 dominant and 1 recessive RP patient who showed class 31 threshold behaviour (combination of rod and cone contributions to detection). In all these cases the data are well fitted by a combination of the scotopic and Fig. 12 Symbols have the same meaning as in Fig. 1 We have concluded that normal scotopic and photopic spectral visibility functions can be used to the same meaning as in Fig. 1 
